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Description 

roOOll The present invention relates to a new pharmaceutical excrpiert which may be used in the formulation of dry 
powderinnaiercernpcsitlons, to process for its preparation and to the so formulated ^r^^^J^^u. 
5 raoozi The administration of active ingredients by inhalation has been used and recognised as a valuable techn^ue 
for rnany years. Since the drug acts directly on the target organ, much smaller quantities of the active .ngredient (when 
compared with oral route) may be used for obtaining the same activity, with at least the same duration of acbon and 
much fewer side effects due to the systemic absorption. 

PXHB] The three delivery systems available for allowing a pulmonary administration are nebulizers, pressurized 

to metered dose Inhalers (PMDIs) and dry powder inhalers (DP Is). _ 

rpoo4] Nebulizers are effective but expensive, bulky and require a relatively long tone of administration. As a result, 
they are mainly used in hospitals. , 
foocsi PMDls were from tar the most popular inhalation systems In the last two decades but present several disad- 
vantages. TTiey require a good coordination between actuation and inhalation what can be difficutt ^rsome\ patjsnts^ 

is The respirabiefraction that they allow to obtain tsquite low (about 10 %). And test but not least, mwo^tnjctrve effect 
on the ozone layer will led in a very close future to their complete removing. Now are appearing the first CFCs free 
PMDb containing HFAs gases (hydrofluoroeikanes). ^^ n .~<x««rs 
[0006] A variety of DPIs have been developed In the past few years and since DPls rely on the inspiratory effort of 
the patient to produce a fine doud of drug particles, the coordination problem associated wilh the use of MDIs does 

20 not apply. But, consequently, the quantity of the drug deposited in the lungs is dependent on the airflow. This depend- 
ence must be as low as possible for instance by improving the aerodynamic properties of the device and/or the qualrty 
of the formulation. There are two main kinds of DPIs (I) monodose DPIs in which the doses of active ingredient (moced 
or not with an exc(pient)ampreeeparatedbyfnnngin individual gelatine capsules and (ii) muffidose DPIs in which the 
drug (mixed or not with an excipient) is fated into a reservoir, the amount of drug delivered per actuation being cwitrolJed 

25 by a dosing chamber. A DPI* formulation typically presents a contradiction. Indeed, it is usually considered that for 
reaching the lungs, particle size must be smallerthan 6 micrometers and to reach the deep regions of the lungs (bron- 
chioles and alveoles), particle size must be smallerthan 2 micrometers. Such mteronized powders are very cohesive 
due to the numerous interparfjeies interactions occurring between them. This may cause an unreproducible filling of 
the gelatine capsules anoVor incomplete output of the drug from the device. This is the reason why the active ingredient 

so is either peptized or mixed wfch a coarse excipiertL 

£0007] The lung deposition of a drug administered with a dry powder inhaler (DPI) is influenced by three kinds of 
parameters: the patient, the device and the formulation. Concerning the patient, the formulator must guarantee mat 
the category of patients targeted wds have a sufficient respiratory capacity to reach the wished amount of drug m the 
lung Furthermore, the inhalation system has to be simple to use for allowing a good compliance from the patient 

as Nevertheless the patient must be duly trained to the inhalation technique. The choice of the inhalation device is of 
course important The ideal device will be simple to use, portable, cheap, multidose, must allow to obtain a high res- 
piratory fraction in a reproducible way, must possess a protecting system against an eventual overdosage, must be as 
low as possible dependent on the inhalation flow, it is dearthat ideally each formulation must be optimized In function 
of the nature and the amount of active ingredient the device and the category of patients targeted. The formulator has 

40 several parameters to play on for optimizing the formulation. The first condition for obtaining a high lung deposition is 
to possess a powder with a high percentage of respirable particles. The parameters influencing the lung deposition 
are the following: nature, size, shape and surface properties of the carrier particles, ratio between the active ingredient 
and the carrier, total amount in the capsule or in the dosing chamber, humidity and electrostatic forces. The physical 
characteristics of the exefpient are from far the most important factor. Usually an inert water soluble, free flowing, coarse 

45 excipient is used as carrier. Most often, ee-lactose is used but other mono- or disaccharides may be used. The principal 
interest of adding this excipient is to increase the ffowabilrry of the powder. Indeed, the rnicronized powders present a 
high number of irtterpartfcular Interactions and are consequently very cohesive what can provoke a bad capsule filling 
In case of monodose devices, a bad output of the drug from the device due to the cohesiveness of the powder or a 
too low respiratory fraction due to the formation of agglomerates of active ingredients which are no more able to reach 

so the lungs due to their too large dimensions. On the other hand, the bond between the carrier and the drug must be 
reverstole during the inhalation for allowing the redispersion of the respirable active particles. This redispersion idealry 
occurs wttiin the inhaler before the penetration in the mouth and Is caused by the high turbulences created into the 
device by the patient's inhalation. Once the drug and the carrier are separated, their deposttion in the different sites of 
the respiratory tract will depend on their size and mass and will be governed by inertia! phenomenon*. Ideally, excipient 

55 particles must deposits in the oropharyngeal region while the higher fraction possible of the drug must reach the deep 
lungs. 

[00033 The most irTrportant parameters of for example a-lactose grains are the nature, the size, the flowability (Haus- 
ner ratio or angle of repose) and the rugosity which play a role in the strength of the bond between oc-lactose and drug. 



2 



7. JUL. 2005 14:58 SMB GALE PHAR N 9 900 P. 4 



EP 0 964 675 B1 

[00091 As it is well known, me surface characteristics of individual particles of the oxcipient may be modified by such 
StioTJ techniques as cr^allizafion. spray drying and precipitation. For that purpose, patent appbeaton WO n" 
8^78 te cflS to crystal sugars such as lactose monohydrate comprising parties having a ^9«f ^ 
man 1 .75. wnich are useful in dry powder inhaler eomposffions. However, these crystalline extents do not tend the 
s active ingredient sufficiently strong* and generally give a mixture which * not stable and which^ -m*"^ 
r^dUngarrffillfng.Onttecortrary^ 

spray dried olaetose monohydrate the rugosity of which is comprised between 2.4 and 2.8, may provoke a partially 
irreversible bond with the pharmaceuUcally active material with which it is formulated. 

[00101 One of the aims of the present invention is consequently to overcome the abwwrtentioned drawbacks and 
io to provide a novel form of particulate pharmaceutical exeipient suitable tor use in dry powder inh^rcornposmons, as 
polyvalent as possible allowing to obtain a hiQh dose of the active ingredient in the lungs with a low vanation between 

tha inhalation device and the patients. 

rami Tothisend. according to the Invention, the excipient comprises a particulate roller-dried anhydrous P-lactose- 
10013 Advarrtageously, the roller-dried lactase particles have a size between 50 and 250 mlcrcfnetera, pref erabh- 
is between 100 and 160 micrometers, and a rugosity comprised between 1 .9 and 2.4. the weight raUo of L-ryane N- 
aceryteysteinate in relation to the roller-dried anhydrous p-laetose being comprised between 1/2 and 1/6. preferably 
between V2 and 1/4, preferably bemg 1/4. ^..^.r 
p»131 It is also an object of the present invention to provide a process for prepanng said rolter-dhed p-lactose ex- 
dpient as well as the dry powder inhaler compositions obtained by mixing any suitable active ingredient or phaimaco- 

20 looical agent with such particulate rolter-dried p-lactose. ^ ^ t 

t0014] Further details and features of the invention wni be evidentfrom the detailed description given below of several 
particular embodiments of the invention. . ^ 

[0015] As has already indicated above, the present invention mainly relates to the nature of the lactose panicles 
used as excipient in the formulation of dry powder Inhaler compositions and to the so obtained pharmaceutical com- 

^ rWI^^Thls lactose is an anhydrous roller-dried 0-lectose, which is usually specifically used for direct compression 
and wet granulation thanks to Its ability of being fragmented during compression so forming a high potential bmdmg 
surface area. Such a form of p-lactose is tor example obtained from OMV International under the trade designation 
Pharmatose DCL 21. 

30 [0017] The structural formula of lactose is given hereinunder: 

Structural formula of cc-lactose 

f i 9 

ity* H OK 

As shown heminbetow,the differences between the two isomeric foims a and p rely on the configuration of the hydroxyl 
50 group on the glucose molecule; 

[0018] Forms of a and 0 lactose showing the glucose residue 
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KXml Each fort* exist in a crystalline state a as a monohydrate and B anhydrous (phis an f™**™ 1 *™^ 
mbduSS « and ». In aqSus solution a and B exist in equilibrium containing app«,xirnately 63 % ^JJJJJ 
Fo^ 

a maximum of B form, all the crystallization has to be done above 93-5 "C. ^. 

™Xa^ used present invention is mller^ried. .t is actuaDy a lactose manured * to epical 
SLu^no^feasTthe following steps: evaporation - crystallisation - separation - washing-drying - ^ng^But, 

ZnT whS^s^^ated^he dried lactase is than soreeped from the surface of the drums by kmves. Tn E 
tS^^7SZSSSm adequate surface properties for being used in dry r^wderinhaier form u^e.^ 

a rf larfnse usuairv reserved for wet granulation and direct compression, for DPI formulations. 
TcS M^bTnSSthe towLercontent of anhydrous B-lactose « 1%) compared* ^o^mono- 
Z rn^ S p^larty advantageous wnan the active ingredient is high* hygroscopic ™^ 

Bootes of pharmacological agents which can be usefully mixed with the roller-dried B-bctose are the mucotybcs, 
S 1S syr^S^STp^ns, peptides and inhibitors of n-tolor* specif. J^*"™^ 

iStm^SSbk may be used in the preparation of DPI composition, of the present m«b* i « 

^eingreolentvrtlteapa^^ 

esute than the conventional lactose excipiente, and more particularly than the spray^monc+ydrate a^actose 
Sold be explained by mom adequate surface property forth* roller-drted lactase wh.ch altows o obtam adequate 
SJdinfl foSs between the drug and the exdpiert or carrier. These binding forces are essenteHy governed by the 
surface roughness (rugosity) of exclplent parades. This rugosity is defined es the ^^^.^ 
rt^romalr perrmJillry) to the theoretical external surface (assuming that all partries are spherical). Indeed the 
excipient must bind the active ingredient sufficiently strongly for allowing to obtain a stable and homo geneo usmfe 
S does not segregate during handling and filling. On the other hand, the link between drug and excpient may not 
be too strong in orde?Wtthe individual drug particles may be redlspersed during inhalation. Contrary totha above- 
mentioned patent application WO n° 91/1 1179 which describes the use of a recrystatlized lactose monohydrate of very 
low rugosity (1 .75), the anhydrous roller- dried B-tectose used according to the present invention has a relatively h-gh 
rugosity comprised between 1.9 and 2.4 This value is however inferior to this obtained wfth spray-dned ojactose 
monohydrate which is comprised between 2.4 and 2.B. As already mentioned the higher rugosity of spray-dned «- 
lactose compared with rolter-dried B-lactose may provoke a partially irreversible bond between lactose and drug.what 
may explain the lower lung deposition results of the spray-dried oHactose monohydrate compared to the roller-dried 
anhydrous B-lactose, as it will be exemplified hereinafter. 

[00241 As also indicated earlier the roller-dried B-lactose particles have preferably a size wilhin the range of 50 to 
260 micrometers and more preferably within the range of 1 00 to 160 micrometers. 

[00251 The weight ratio of active ingredient to B-lactose excpient may vary depending upon the active ingredient 

used and in terms of its degree of activity. The optimum ratio will depend also upon the nature of the drug. lr 

it has been found that the use of weight ratios of active ingredient in relation to p-lactose exopient of from 0.1/1 oo to 

50/100, provides satisfactory results. . 

[0026] The invention will now be Illustrated in further detail by the following non-omitanng Examples. 
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Example 1 



[00271 For provino its usefulness in dry powder formulations for inhalation, the roller-dried anhydrous fHactoso was 
comparedwilh (i) enmesh monohydfHtecrystanineo.-lactose (which Is Ihe lactose usually usedfor DPlformutaUons), 
(ii) a^aiser monohydrate crystalline a-lactose and (51) a coarser spray-dried hydrous a-lactose. For this puipose, a 
formulation of 6 mg of lysine N-acety) cysteinate (NAL) and 24 mg of the different lactose types were done and 
assessed in vitro on the 2 stages TWn Impinger at 60 1/min. TUe device used was the monodose Mat Inhaler 
[00281 Both the spray-dried and the roller dried lactose were found to be superior m term of deposition than was in* 
crystalline a-lactose probably because of more adequate surface properties. The results are shown m Table 1 - 



so 



30 



40 



45 



SO 



SS 



5 



7. JUL 2005 14:58 



SMB GALEPHAR 



N e 900 



P. 7 



EP 0 964 675 B1 



10 



13 



CO 
CL 

I 

CO 

e 

o 

CO 

s 

1 « 

S -S 
I I 

3 5 



25 



40 



45 



SO 



Z3 



g lO 

s J 

s ^ 

i -g 

. — _I 

J= < 

8 £ 

^ CD 

f 5- 

.S CO 



8. 3 

-8 5 

% » 



3 ^ 

as to g 

a. o 

ZT ^ o 

T7 r-% 



OJ 

CO 

■ 

lO 



tn 

H -£ a- 
rt I 8 

« 1 s 

o. 

to 




CD E 



ill 



-H 



id 



CO 



UJ 



CD 



+1 



-H 
CO 

to 



2 



CP 

E, 
UI 

i 

OC 
lli 
O- 



o 

-H 
09 

to 



+i 



CO 



■H 

co- 



co 
o 

•H 

id 
tx5 



+ 



CO 
CO 



CM 
id 



-H 



-N 
CM 



CO 

o 
-H 
CM 

C« 



00 
CO 



CO 



UJ 

1 

I 



s 

111 

-S 

o 

ui 



2:2 



6 



7. JUL. 2005 14:58 8MB GALEPHAR N 5 900 P. 8 



EP 0 964 675 B1 



Example 2 



[002S] For tourxfing the optimal granulometric range of lactose particles, three size (63-90 jun, 00-125 ujn and 
100-160 iim) ranges ware assessed m vitro (Tl) with both sprained and roller driad ^^^^"^'^! 
various lactose were sieved twice successively on the appropriate sieves and the granulometnc distnbution was 
checked using the laser diffraction analyst (Masteisizer X. Malvern). Tte respiratory ^fraction increases with tteex- 
dprent size. ron B r<lried lactose of 1 QO-1 60 tim was found to be the best excipierrt for N AL The results are shown 
in Table 2. 
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[0030] T»e feet that the granulomere range of 100-160 pm has given the best results in term of depesftton rnaybe 
S^S^edlnTebleaThecoarsestlhe lactose (In the mngetesM.thebeet Is theflo«abrtrty(andlhe lowest 
Is the Hausner ratio). 



Tfehte3 


Granulometric range of roller-dried anhydrous {Mactose (pm) 


Hausner ratio 


125-160 


1.14 


90-125 


1.16 


75-90 


1.33 


63-75 


1.49 



[0031] Another advantage of using a coarse exclptent in DPI formulations is tnar practically no latfc^may reach 
mo lungs in this case. Indeed, when the formulations using 63-90, 90-125 or 1 0O-1 BO jim lactose am tested in vifro on 
tetwostagesTwin impinnaratsoL/min, no lactose fe detectable on the towerctaga of theTI, While when convention* 
lactose of 325 mesh Is tested in the same conditions, between 1 to 5 % of lactose is able to reach the lower stage or 
the Tl. TTiis lung deposition of lactose may be responsible for some infants effects of DPI fbimulations. 

Example3 

[00321 Tnoiastparamatertooptimizetetherafo 
izedfroml 2to 1 :6 (higherdiliitions were rwt realist 

and assessed on the 2 stages Twin lmpinger using 30 mg of powder for each mature. Mixtures from 1 :2 to 1 :4 were 
found to give the best results. The mixture 1 :4 is definitely considered as the best as it is the only oncwho allows to 
obtain a high resplrable Inaction with keeping an acceptable ftowabHHy. The results are indicated in TaWe 4. 
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[0033] Electron micrographs of a selection of the above powders are shown in the accompanying Figures. In Figures 
2 and 3, the magnification and an approximate scale Is given. 

Figure 1 represents a picture taken by scanning electron microscopy (SEM) of a) the spray-dried olactose mono- 
5 hydrate and b) the roller-dried anhydrous lactose. It is well visible that there are significative differences between 

both types of lactose. The roller-dried p-Iactose particles are less spherical and show a slightly smoother surface 
than the spray-dried lactose {what is a visual confirmation of the rugosity measurement). 
Figure 2 shows a picture taken by SEM of a grain of the rower-dried anhydrous ^-lactose recovered by micronized 
particles of NAL. . 
10 Figure 3 represents a wider view of the picture of Figure 2. The mapping of the sulphur atom on this picture shows 
to what extent NAL is well fixed on the p-lactos© grams. 

[0034] An In vivo depositon study has been also realized on 6 volunteers to confirm the high respirable fraction 
obtained wfth the formulation. The mean lung deposition was superior to 30% and the lung penetration of the drug was 

15 good. . 

[0035] All the results descrtoed hereinabove were obtained by using the monodose Mia! Inhaler. For proving that 
this kind of formulations Is relatively polyvalent and not strictly developed for one device type, some tests were per- 
formed on a muttidose DPI device- The formulation used was as follows: 
NAL / roller dried anhydrous p4actose (1 00-1 60 jim) 1 s4. 
20 [003&] When tested on the Tl at 60 1/rnln, the respirable fraction (in proportion of the nominal dose) obtained w5h 
this device was of SS±3% (rt=10). 

Example 4 

25 n) Budesonide 

[0037] The therapeutical dose of the corticosteroid budesonido is very low. The nominal dose usually recommended 
is between 200 and 400 *ig. The device used in the in vitro deposition tests with budesonide is the Miat muttidose 
inhaler. It is completely different from the monodose device used for NAL as this last was a monodose capsule system 
30 whereas the mulfidose inhaler is a reservoir system working with a dosing chamber for administering the required dose 
of active ingredient 

[0038] Budesonide was assayed using the HPUC described in the European Phanriacopoeia 3 rd edEon, 1 007. 
[0039] a mixture of budesonide with roller-dried anhydrous p-laetose (1 00-1 60 jtm) was realized In the ratio 1 3. The 
dose emitted/puff is about 3 mg what means approximately 300 ng of budesonide/putf. When tested at 60 L/mm, the 
35 respirable fraction eg the fraction <6.8 (im in comparison with the nominal dose was of 28.7 ± 3-4 %. 

[0040] The same formulation has been tested in the same conditions with another multidose device: the Cltckhalei® 
( ML Laboratories), The respirable fraction was of 27.9 ± 4.5 %. 

b) Salbutamol 

AO 

[0041 ] Salbutamol or albuterol is a p2-agonist widBly used as bronchodilatator agent in asthma and copd. The ther- 
apeutical nominal dose by inhalation is of 1 00-200 pg. The device used is the Miat Muttidose Inhaler. 
[0042] Salbutamol was assayed using a spectrophotometry method. A mixture of salbutamol with roller-dried anhy- 
drous p-lactose (100-160 urn) was realized in the ratio 1 ;19. The dose emitted / puff is about 3 mg what means ap- 
4s proximately 150 *i g of salbutamol/puff. When tested at 60 Umin. the respirable fraction eg the fraction <6.8 um in 
comparison with the nominal dose was of 31 Z ±5.7 %. 

c) Sodium cromoglycate CSCG) 

so [0043] Sodium cromoglycate is a prophylactic agent widely used in trie chronic treatment of asthma. The therapeutical 
nominal dose usuall used is of about 20 mg. 

[0044] Sodium chromoglycate was assayed using a spectrophotometry method. A mixture of micronized SCQ with 
roHer-dried anhydrous p-Iactose (10O160 pjn) was realized in the ratio 1:2. The Monodose Miat inhaler was for per- 
forming the in vitro deposition teste. 60 mg of the mix (corresponding to 20 mgf of SCG) has been put into N* 3 hard 
ss gelatin capsules. 

[0045] The in vitro deposition (represented by the Mass Median Aerodynamic Diameter or MMAD) of the capsules, 
containing a mixture of micronized sodium cromoglycate fixed on roller-dried lactose DCL21 (1 00-1 60 um) in the ratio 
1 2, has been assessed at various airflow from 40 Umin up to 1 00 L/mln and compared with the commercial Lomudal 
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Splncaps® (Rsons). The apparatus used for assessing the deposition is the Multistage Liquid ImprSnger. 

[0046] Table 5 hereinbetow gives the airflow influence on the MMAD and on the pulmonary fraction (PF %) For both 

fotrnulations. 



Table 5 



Airflow rate (LVmin) 


MMAD (uiD) Roller- 
dried lactose 


MMAD (ujn) 
LomudaJ Spincaps 


PF% Roller-dried 
lactose 


PF% LomudaJ 
Spincaps 


40 


2.83 


3.09 


30.86 


7.61 


SO 


2.25 


251 


3Z30 


14-45 


80 




138 


29.30 


19.21 


100 


2.14 


1.69 


25.73 


27.88 



,s [0047] "Rio very low dependence to the airflow presented by the f orrovlalion using roller-dried lactose guarantees 
that the lung deposition of SCCa will be approximately the same for mild, moderately and severely iO patients (25 to 30 
%) while the situation Is completely different with Lomudal Spincaps. Indeed, this kind of formulation gives a lung 
deposition of SCG 4 times superior when teted at 1 00 Umin in comparison to the test el 40 Umin corresponding to a 
vary high intra and inter subject variation. This illustrates another potential advantage of the DPI formulation using 

20 roller-dried (^anhydrous lactose. 

[0040] The foregoing is merely fflustralive of the invention and is not intended to limit ft to the disclosed excipients, 
methods and compositions. Many variations and changes which are obvious to one skilled in the art are ^tended to 
be within the scope and nature of the invention which are defined in the appended claims. 

Claims 



1. A dry powder inhaler pharmaceutical composition comprising a mixture of a pharmaceutical active ingredient and 
a particulate roller-dried anhydrous p-lactose extipierrt 

30 

2. The composition of claim 1 , characterized in that the particulate roller-dried anhydrous p-lactose excipient has 
a particle size between 50 and 250micmmeters. 

3. The composition of claim 2, characterized In that the particulate roller-dried anhydrous p-lactose exe'pient has 
35 a particle size between 1 00 and 1 eOm'rcrometers. 

4. "The composition of anyone of tha claims 1 to 3, characterized In that the particulate roller dried anhydrous p- 
lactose excipient has a rugosRy comprised between 1 .9 and 2.4. 

40 5. The composition of anyone of the claims 1 to 4, in which the particulate roller-dried anhydrous 0-lactose excipient 
is prepared from a lactose in powder form manufactured by the classical way including the following steps : evap- 
oration, crystallisation, separation, washing, drying and sieving, said lactose powder form being thereafter redis- 
solved in demineratised water, fed between two counterrotating drums, which are steam heated and after drying 
screeped from the surface of the drums by knives. 

45 

6. The composition of anyone of the claims 1 to 5 f characterized m that the pharmaceutical active ingredient is a 
particulate solid with a particle diameter comprised between 0.5 and fi micrometers. 

7. The composition of anyone of the claims 1 to 6, characterized in that the weight ratio of the pharmaceutical active 
30 ingredientln relation to the excipient is of from 0.1/1 00 to 50/1 00. 

8. The composition of anyone of the claims 1 to 7, characterized in that the pharmaceutical active Ingredient is 
selected from the group comprising mucolytics, sterids, sympathomimetics, proteins, peptides and inhibitors of 
mediator's release. 

55 

9. The composition of claim 8, characterized in that the pharmaceutical active ingredient is a mucolytic agent such 
as L-tysina N-acetylcysteinate. 
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1 0. The composition of claim 9, characterized in that it comprises a mbdure of particulate L-ryslne N-acetylcysteinate 
and roller-dried anhydrous p-lactose constituted by particles of 1 00 to 1 60 micrometers in size and of 1 .9 to 2.4 in 
rugosity, the weight ratio of L-lysine N-acetylcysteinate in relation to the roller-dried anhydrous p-lactose being 
comprised between 1/2 and 1/6. 

5 

1 1. The composition of claim 9, characterized in that the weight ratio of L4ys!ne N-acetyteysteinale in relation to the 
roller-dried anhydrous p-lactose is comprised between 1/2 and 1/4. 

12. The composition of claim 11 , characterized in that the weight ratio of L4ysine N-acetylcysteinato in relation to 
10 the rollar-dried anhydrous p-lactose is 1/4. 

1 3. A process for the preparation of a particulate anhydrous p-lactose excipient as claimed in any one of the claims 1 
to 4, characterized In that anhydrous p-lactose in a powder form is dissolved in deminerallsed water, fed between 
two oounterrotating drums, which are steam heated and then screeped from the surface of the drums, by knives. 

is 

14. The use of a particulate roller-dried anhydrous P-lactose excipient for the preparation of a dry powder inhaler 
pharmaceutical composition comprising a pharmaceutical active ingredient. 

15. The use of claim 1 4, characterized in that the particulate roller-dried anhydrous p-lactose excipient has a particle 
20 size between 50 and 250 micrometers. 

16. The use of claim 14. characterized in thatthe particulate roller-dried anhydrous p-lactose excipient has a particle 
size between 100 and 160 micrometers. 

& 17. Trie use of anyone of the darrre^ in that the particulate roller dried anhydrous 0-lactose 

excipient has a rugosity comprised between 1 .9 and 2.4. 

18- The use of anyone of the daims 14 to 17, in which the particulate roller-dried anhydrous p-laetosB excipient is 
prepared from a lactose in powder form manufactured by the classical way including the following steps : evapo- 
30 radon. crystalBsation, separation, washing, drying and sieving, said lactose powder form being thereafter redts- 
soived in demineralised water, fed between two counterrotating drums, which are steam heated and after drying 
screeped from the surface of the drums by knives. 



95 Patentansprfiche 

1 . Pharniazeutische Zusammensetzung fur Trockenpulverinhalaior umfassend eine Mischung aus elnem pharma- 
zeutlschen Wfrkstoff und elnem partSkelffimiigen wateengetrockneten wasserfreien p-Lactosetragerstoft 

40 2. Zusammensetzung nach Anspruch 1 1 dadurch gekennzeiehnet, dass der partiketformige walzengetrocknete 
wasserf reie p-LaclosetrSgerstoff eine PartikeigroBe zwischen 50 und 250 Mikrometem aufweist 

3. Zusammensetzung nach Anspruch 2. dadurch gekennzeiehnet, dass der partikeffdrmige waJzengetrocknete 
wasserfreie p-LacaosetragerstofF erne partikjetgroOe zwischen 100 und 160 Mikrometem aufweist 

4w Zusammensetzung nach einem der Ansprffche 1 bis 3, dadurch gekennzeiehnet, dass der parikelfdrmjge wal- 
zengetrocknete wasserfreie p-Lactosetragerstofr eine Unebenheft zwischen 1 ,9 bis 2,4 aufweist 

5. Zusammensetzung nach oinem der Anspiuche 1 bis 4, in der der partkelf ormige walzengetrocknete wasserfreie 
so p-Lactosetragerstoff aus einer Lactose in Pulverfonm hergestellt ist,dieauf klasslschern Wege mit den folgenden 

Schritten produziert 1st Verdampfung, Kristellisation, Trennung, Waschen, Trocknen und Sieben, wobei die Lac- 
tosopulverform danach emeut in demineralisiertem Wasseraufgelost, zwischen zwei gegenlaufige Walzen gefuhrt 
wird, dledampfbeheiztslnd, und nach dem Trocknen von der Oberflichecter Watzen dutch Messerabgenommen 
wird. 

55 

6. Zusammenset2ung nach einem der Anspruche 1 bis 5, dadurch gekennzeichnet, dass der pharniazeutische 
WWcstoff ein partikelfomniger Feststoff ist mit einem Partikeidurchmesser zwischen 0,5 bis e Mikrometem. 
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7. Zusammensetzung nach einem der Arispruche 1 bis 6 P dadurch geKennzeierinet, dass das Gewichtsveitiaitnls 
des pharmazeuUschen Wirtetoffs In Bezug zumTragerstoffvon 0.1/100 bis 50/1 00 betragt. 

8. Zlisammerisetzung nacn einem der AnsprQche 1 bis 7, dadurch getennzetehnet, dass der pharmazeutische 
s Wlrkstoff ausgewihlt ist aus der Gruppe umfassend Mucolytjka. Steride, Sympathikomimefika, Proteine, Peptide 

und Inhfcttoren derMediaiorenfreisezzung. 

9. Zusammensetzung nach Anspruch 8 r dadu reh gekennzeichnet, dass der phajmazeutische WHcstoff ein muco- 
lytrscher Stoff ist wie L-LysirHM-acetylcystainat. 

10 

10. Zusammeneetzung nach Anspruch 9, dadurch gekennzeichnet, dass sie eine Mischung aus partikefformigem 
L-Lysin-N-aeetylcysleinat und wafzengetrockneter wasserfrefer p-Lactose umfasst, gebfldet aus Partikeln in ©iner 
GraBe von 100 bis 160 Mikrometem und einer Unebenhett von 1 ,9 bis 2,4, wobei das Gewichtsverhaitnls von 
L-Lysm-N-acelylcysteinat zu wateengetrockneter wasserfrefer p-Lactose zwischen 1/2 bis 1/6 liegL 

11. Zusammensetzung nach Anspruch 9, dadurch gekennzetchnet, dass das Gewichtsverhaltms von L-Lysin-N- 
ecetylcysteinat zu walzengetrockneter wasserfreier jJ-Lactose zwischen 1/2 bis 1/4 fiegt 

12. Zusammensetzung nach Anspruch 11 , dadurch gekennzeichnet, dass das Gewktfitsverhiftnis von L-Lysin-N- 
so acetyteysteinat zu walzengetrockneter wasserfreier p-Lactose 1/4 betragt. 

13. Verfahren zur Herstellung eines parn'ketforrnrgen wasserfreien p-LactosetrSgerstoffs nach einem der AnsprQche 
1 bis 4, dadurch gekennzeichnet, dass wasserfoele p-Lactose In Putverform in demineraJIsiertem Wasser auf-. 
geidst, zwischen zwei gegenl&ufige Walzen gefthrt wird, die dampfbeheizt sind, und dann von der Oberflache der 

25 Walzen durcn Messer abgenommen wird. 

14. Verwondimg eines partikeffdrmigen wasserfrefcn p^ctosetragerstoffe zur Herstellung einer phaimazeutischen 
Zusammensetzung fur einen TrocJoenputverinhalator, die einen phaimazeutischen WtrkstofT umfasst 

30 15. VarwendungnachAnspmch 14, dadurch gakenrizelchnet.das^ 

stoff eine ParfikelgrSBe zwischen 50 und 250 Mikrometem airfwefet 

16. Verwendung nach Anspruch 1 4, dadurch gekennzeichnet, dass der parfflceifonnige wasserfnae P-Lartosetrsger- 
stoff eine PartikelgroBe Zwischen 1 00 und 1 60 Mikrometem autweist 

35 

17. Verwendung nach einem der Anspruch© 14 bis 16, dadurch gekennzeichnet, dass der partikelformige watzen- 
getrocknete wasserfreie p-LactosetnigerstorT eine Unebenhett von 1 ,9 bis 2,4 aunveisL 

18l Verwendung nach einem der AnsprQche 14 bis 17, bei der der partikeJfomnge walzengetrocknete wasserfrete 
40 p-Lactosetra^erstoff aus einer Lactose in Pulverf onti hergestellt ist, die auf Wassischem Wege mit den folgenden 

Schritten produziert ist Veidarnpfung, KrtstaHisation, Trennung, Waschen, Tmcknen und Sieben, wobel die Lao 
toseputverf orm danach emeut in demineraEsrertem Wasser aufgelost, zwischen zwei gegenlaufige Walzen gefuhrt 
wird, die dampfbeheizt sind, und nach dem Tracknen von der Oberflache der Walzen durch Messer abgenommen 
wird. 

45 

RevendlcatJons 

1 . Composition pharmaceutique pour inhalateur a poudre seche comprenant un melange d'un ingredient pharma- 
so ceutiquement actif et crun exelpient de p-lactosa parHcuiaire anhydra s€ch& sur cyfindres* 

2. Composrbon selon la rev^Kfication 1 caracterisee en ce quo Texcipient do p-lactose partioulaire anhydre seche 
sur cylindres a una taille de partfculos ©ntre 50 or. 250 mtcrom^tres. 

S5 s. Composition selon la revencfication 1 carecterteee en ce que I'excipient de p-iactose particulaire anhydre seche 
sur cylindres a une taille de particules entre 100 et 160 micrometres. 

4. Composition selon l'une quelconqu© des revindications 1 a 3, characterise© en ce que Fexcpient de p-lactose 
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particulaire anhydre sech6 sur cylmdres a une rugosity comprise entre 1 ,9 et 2,4. 

5. Composition selon Pune quelconque des revendicafions 1 a 4, dans laquelle I'exciplent de p-lactose particulaire 
anhydre sdche sur cyllndres est prepare & partir (fun lactose sous forme de poudre fabrique par la voie dassique 
induant tes etapes survantes : evaporation, cxistanisation. separation, lavage, s^chage et tamrsage, [edit lactose 
sous forme de poudre etant apres cela redissous dans de Peau deminerafisee, aBmente entre deux cylindres 
toumant en sens inverse, qui sont chauffes k la vapeur et apres sechage, gratte de la surface das cylindres avec 
des couteaux. 



10 & Composition selon rune quelconque de$ revendlcations 1 &5, caracterlsee en ce que I'lngreciient pharmaceutic 
quement actif est un sonde particulate avec un diametre de parrJcule compris entre 0,5 et 6 micrometres. 
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7. Composition selon Tune quelconque des revindications 1 6, caraet£r!s£e en ce que !e rapport en polos de 
I'ingredient pharmaceutiqusmertt actif a Pexcipient esc de 0,1/100 a 50/1 00. 

8. Composition selon rune quelconque des revindications 1^7, caracterisee en ce que ringretfent pharmaceuti- 
quement actif estcholsi par le group© comprenant des mucolyrjques, des sterides, dee sympamamim&jques, des 
prolines, des peptides et des inhfbiteurs de la liberation des m4diateurs. 

20 9. Composition selon la revendfcalion 8, 

caracterisee en ce que Hngnedient pharmaceutiquement actif est un agent rnucolyrjque comme k? N-acetytcya- 
t£inate de L-Jysine. 

10. Composifion selon (a revendlcabon 9, caracterisec en ce qu'elle comprend un rnSJange de N-ac£tytcyst6inate 
25 de L-rysine et du p4actose anhydre seche sur cylindres, constitute de particules de 100 k 160 microrn&tres de 

taille et de 1 ,9 k 2,4 de rugosite, le rapport en poids du N-acetyJcysteinate de L-tysine au 0-lactose anhydre seche 
sur cyllndres etant compris entre 1A2 et 1/6. 

11. Composition solon {a revendicarJon 9, 

30 caracterisee en ce que le rapport en polds du N~ac&ytcystelnaie de L-rysine au fl-lactose anhydre seche sur 

cylindres est compris entre 1/2 et 1/4. 



35 
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12. Composition selon la revendicatton 11, caracterisee en ce que l& rapport en poids du N-acetylcysteinactB de L- 
Jysine au p-lactose anhydre seche sur cylindres est 1/4. 

13, Precede de preparation cTun excrpient de 0-lactose anhydre particulaire selon I'une quelconque des reven dfcattons 
1 a 4, caracterlse en ce que le p-lactoee anhydre sous forme de poudre est dlssous dans de feau demi nemlisee, 
alimente entre deux cylindres toumant en sens inverse, qui sont chauffes k la vapeur et apres sechage, gratte de 
la surface des cylindres avec des couteaux. 

14* utilisation dtin excrpient de lactose particulaire anhydre seche sur cyOndres pour la preparation d'une compo- 
sition pharmaceutique pour inhalateur k poudre seche comprenant un ingredient pharmaceutiquemerrt actif. 

15. Utilisation selon la revindication 14, ceractensee en ce que rexcpient de (Mactose particulaire anhydre seche 
43 sur cylindres a une taille de parrJcules entre 50 et 250 micrometres. 

16. Utilisation selon la revendicarJon 14, caracterisee en ce que Pexcfpientde fl-lactose particular anhydre sechS 
sur cylindres a une taille de parbcutes entre 1 00 et 1 60 mfrometres. 



50 17. Utilisation selon t*une quelconque des revendicattons 14 k 16, caracterisee en ce que rexcipient de ^-lactose 
particulaire an hydro seche sur cylindres a une rtiflosite comprise entre 1 ,9 et 2,4. 

IB. UtiGsation selon rune quelconque des revindications 14 a 17, dans laquelle I'exciplent de p-lactose particulaire 
anhydre seche sur cylindres est prepare £ partir d*un lactose sous forme de poudre par la voie classique induant 
55 les Stapes suivantes : Evaporation, cristaQisatfon, separation, lavage, sechage ettamisage, ledrt lactose sous forme 

de poudre etant apres cela redtesaus dans de feau demineralisee, alimente entre deux cylindres toumant en sens 
inverse, qui sont chauffes & la vapeur et apres eechage, gratte de la surface des cylindres avec des couteaux. 
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